This study focuses on the assessment of "the advancement of the mining front (gold panning) in and around protected areas". The aim of this article is to evaluate, using geomatics tools, the recent advance of the mining front (gold panning) in Benue National Park (PNB) and Bouba-Ndjidda (PNBN) for their planning purposes. We adopted a methodological approach articulated from the field surveys to the processing of satellite images and the integration of the data into a GIS. Thus, 30 gold panning sites were visited, including 16 in the PNB and 14 in the PNBN. From the mapping of the pressures exerted by this activity, it appears that 143.8 km and 73.8 km of cumulated linear were exploited respectively in the GNP and the PNBN; moreover, the results allowed us to detect that the surfaces degraded by gold panning are more important in Benue than in Bouba Ndjidda. The massive influx of migrants from the more populated areas of the Far North of Cameroon as well as neighboring countries (Chad, Nigeria and the Central African Republic) has not only brought about the growth of a pioneering agricultural front, but also the mining front, following the gold rush from 2009; which has led to huge environmental consequences in these protected areas.
sanal exploitation intensified.
In Cameroon, despite of an enviable potential, the activity is dominated by artisanal mining, known as gold panning, which is being smuggled. It is defined as being "any exploitation whose activities consist in extracting and concentrating mineral substances using manual methods and processes and little mechanized" (Law N˚ 2016/2017 bearing Cameroon Mining Code of December 14, 2016 ).
This has been practiced for several decades by thousands of people. The contribution of these extractive activities remains insignificant in the country's economy (around 1% of GDP). The quest for prospecting and mining has expanded and intensified in the North Cameroon region.
With its remarkable biodiversity and the richness of its subsoil, the region of North Cameroon is the scene of several socio-economic and environmental issues [5] . Indeed, more than 40% of its surface area is subject to a nature protection regulation (3 national parks-Benoue, Bouba Ndjidda and Faro, 28 areas of hunting interest (ZIC)). The sustained population increase from 7.5 hab/km 2 in 1976 to 31 hab/km 2 in 2010 (RGPH) can be explained by the massive influx of migrants from the more populated areas of the Far North of Cameroon [6] [7] .
This increase in population is accompanied by the progression of a pioneering agricultural front first and then mining which have major environmental consequences, especially for protected areas. While agriculture was the main activity in the region, gold panning was previously marginal.
But for two decades, the rise in the world price of gold on the world market and the development of new techniques has already resulted in a real "gold rush" thereby boosting this activity, which is developing at the same time. Periphery and progresses are in national parks, in this case, Benoue and Bouba Ndjidda. It constitutes with poaching the greatest threats to the conservation of biodiversity in these protected areas. This "gold fever" has grown so much that we have moved from small, isolated camps of artisanal miners to truly small, well-structured villages.
This situation makes it necessary to make an inventory of this activity in and around the protected areas of this region of Cameroon ( Figure 1 ). The objective of this article is to evaluate the recent progress of the mining front (gold panning) in the Benoue and Bouba Ndjidda National Parks. This is to follow the pressure zones in and around the national parks of Benoue and Bouba-Ndjidda (gold panning sites).
Study Framework
The BPN and BNPN were created by Pierre FLIZOT, French hunting inspector, The geologic bedrock of the region consists essentially of crystalline rocks, crystallophyllian rocks and quaternary deposits. The heterogeneity of the source rocks establishes the primary gold found in these source rocks, the intense erosion activity on the other hand promotes the establishment of placer gold.
Soils in the study area were studied by Brabant, Humbel and Gavaud [13] .
They distinguish the raw mineral soils; poorly evolved soils (erosion, intake); 
Methodology
Spatial remote sensing monitoring of the mining front in protected areas is based on a methodological approach based on field surveys to the processing of satellite images and the integration of all data in a GIS. Their treatment made it possible to map the areas worked from one year to the next and impacted by the gold activities.
To understand the evolution of mining activity on the territory, it needed a "chronological boundary" which was set in 2009, the period of the "rush". We 
Results

Operating Modes
There are two mine extraction methods in both protected areas (PA) and their peripheries: primary rock mining and alluvial mining.
The first is through vertical circular wells and side or underground galleries.
These then organize themselves into a constellation of clusters in the landscape.
The construction of the well is done in two phases. The first phase consists in digging a vertical hole whose variable depth and diameter can reach 10 to 30 m and 2 to 30 m depending on the terrain. The second phase is reduced to digging a horizontal or inclined gallery that follows the estimated gold vein. The inner walls of the wells are progressively supported by hundreds of tree trunks to provide support to prevent landslides and landslides.
The alluvial exploitation takes place along the rivers or on alluvial terraces.
Their spatial organization is linear in space. Here, the miners dig in small beds, on the banks or on the terraces small wells of circular or rectangular shapes of small diameter (maximum 2 m).
Distribution of Miners in the BNP and BNNP
The activity began timidly a little over 10 years ago. It intensified less than ten 
Mapping of Exploited Surfaces in and around BNP, BNNP and Their Periphery
The results of this cartographic study are presented in the form of five maps that illustrate the areas affected by gold panning activity ( Figure 2 and Figure 3 ). It
shows that the activity that started timidly has grown over time. The analysis of the mapping results reported in Table 1 
The Impact on Biological Resources of These Protected Areas
Gold panning activity has negative impacts on the environment. In fact, har- The environmental consequences of gold washing are numerous, among others: the fragmentation and fragmentation of the plant landscape, the habitat of wildlife, the destruction of forest galleries, the leaching of soils, the modification of the hydrographic network, pollution by the mercury and the fuel poured into the waters, the intensification of the poaching of the fauna... These effects of gold washing on the environment were observed well locally [15] than elsewhere [2] ; in the Sahara [16] , in Suriname [17] and in Guyana [14] .
Remote sensing and GIS are indispensable tools for monitoring the extension of gold panning. They make it possible to precisely locate exploited and abandoned sites. Gong and Al used geomatics to monitor the forests of Guyana [14] . Journal of Geographic Information System However, high resolution sensors would be more suitable for regular monitoring of active sites.
Conclusion
This article, which focuses on "advancing the mining front (gold panning) in and around the protected areas", aimed to draw up an inventory of the progress have the imperative to conserve resources. They will have to rely on spatial data to monitor their conservation territory.
